: : g . . .

e SRS

Reproduced by

ﬂrmed Servmes [echnical Information ﬂgenc
DOCUMENT SERVICE CENTER : |

KNOTT BUILDING, DAYTON, 2, 0HIO

A n
< |
RISy S . - . - . g

 UNCLASSIFIED

y



K, SRR LB 1 9 b, - s e e e s P

kg

Sy

Vv, R T oM AR o ey

State I's

puco:ding to Hull’s {3) thecretical
ulation relating response strength
g:’we, all habit tendencies activated
given situation are multiplied by
the value of the total effective drive
(D) then operating. In situations in
which there is but a single or highly
dominant response tendency, as in
classical conditioning, an increase in
the strength of the effective drive
should, on this hypothesis, increase
the probability of occurrence of the
response and thus lead to better per-
formance. However, in situations in
which a number of different competing
response tendencies are aroused, the
effect upon performance of an increase
in drive strength would depend upon
the strength of the correct response
tendency relative to the other incor-
rect tendencies.  If the habit strength
of the correct response should be rela-
tively weak, an increase in drive should
: further increase the strength of the
; incorrect tendencies relative to the
correct tendency, resulting in impaired
performance. Furthermore, the de-
gree of impairment should be a posi-
tive function of the number and
strength of the competing incorrect
response tendencies.?
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' This study was carried out as part of a
project on the influence of motivation on ger-
formance in learming under Contract N9ons-
93802, Project NR 154-107, between the State
University of Iowa and the Office of Naval
Research. The data on maze learning were col-

-, lected by Robert S. Dvorin and the conditioning
data by Elaine Taylor.

* As Taylor and Spence have indicated, “even

é in instances in which the habit strength of the

correct response is stronger than any of the
alternative superthreshold responses, the effect of
increasing the drive, and hence the number of
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rsity of lowa

One method of studying the effects
of variations in the drive level of
human Ss has been to select indi-
viduals on the basis of their scores on
the Taylor Anxicty Scale (10). These
scores, it has been assumed, are an
index of Ss' state of reactivity or
excitability, which in turn reflects their
general level of drive (D). On this
supposition it has been predncted and
confirmed that relatively anxious Ss—
those obtaining high scores on the
anxiety scale—would exhibit a higher
level of performance in classical eyelid
condltnonmg than relatively snon-
anxious Ss (9, 10).* It has also been
predicted that in complex learning
tasks, i.e., those involving strong com-
peting responses, the performance of
anxious Ss would be impaired relative
to that of nonanxious Ss, the degree
of this impairment being positively
related to the number and strength
of the interfering responses. This pre-

superthreshold responses, would be to increase
the number of errors [due to the operation of
oscillation (s02)T" (11, p. 62).

3 Hilgard, Jooer, and Kaplan (2) did not find
a significant relation between amount of anxiety
as measured by the Taylor Anxiety Scale and
amount of cyelid conditioniag to the positive
stimulus in a study of differential conditioning.
It seems fair t0 point out, however, that they
used only a relatively small number of Ss whose
anxiety scores were comparable to those used in
the studies by Taylor and by Spence and Taylor.
They did obtain a highly significant difference in
favor of anxious St in respect to frequency of
responses to the negative stimulus (a result that
would be predicted on the present hypothasis).
The failure to obtain a similar result for responses
to the positive stimulus is somewhat puzzling in
view of the high correlation (r = .73) they report
between the frequency of reponses to the posi-
tive and negative stimuii.
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121 1. E. FARBER AND KENNETH W SPENCE

diction has also been verified (5, 7,
in.

The presen: study represents a
further investigation of the perform-
ance of anxious and nonanxious S3 on
a task involving response competition,
namely the learning of a ten-choice
stylus maze in which the level of
difficulty of the choices had been pre-
viously establisked in an earlier inves-
tigation. Since most of these Ss also
served in an eyelid—conditioning eox-
periment, which is reported separately
(8), -n analysis is also reported in
the preseat paper concerning the
quality of performance of the anxious
and nonanxious groups in the two
situations.

Procepunrke

Subjects.—The Ss were selected from under-
graduate psychology courses on the basis of their
scores oa a modified form of the Taylor Anxiety
Scale. The anzious and nonanxious groups in
the maze study each consisted of 40 students
whose scores fell respectively within the upper
and lower 209, of scores for a standardization
population of sbout 2000 students. Of these,
28 anxious and 26 nonanziovs Ss also served in
the conditioning experimeat. All Ss were avive
with respect to the experimental tasks and were
unaware of the reason for their selection.

Apperatus and procedure~The stylss maxe
was of a conventional design cut in a piece of §-in.
brass sheeting 9% in. wide and 12} in. Jong. It
consisted of a series of tea T cholce points, whoee
relative levels of difficulty bad been established
some ten years previously in terms of the toral
number of crrors made at each choice point by
a group of 20 unselected Ss from an undergrad-
uate course in experimental peychology. The
sequence of correct choices and the rank order of
difficulty of each, as determined by the earfier

investigation were as fullows (higher ranks repre
sent greater difficulty):

Choee P2 3y 4 5 s 7 & & 0
Cor.R R & R L L R L R R L
Difculty 3 3§ 1 2 30 8 9 4 & 8

The maze rested on 4 metal-covered table
behind & cloth screen that prevented S from
sccing the maze.  An ordinary pencil was used
as the stylus.

Each S was instructed to move forward to the
first choice point at the sound of a buzzer and
then sideways, right or left. If the choice was
correet, K said “yes”; if it war wrong, £ aid
“no,” in which case 8 corrected his response by
moving in the opposite direction, past the choice
point. When the buzzer again sounded, §
moved up to the next choice point and made his
choice. A demoastration maxe differing in de-
sign from the cxperimental maze was placed in
front of the screen during the reading of the
iastructions and esch § was given a brief practice
in respoading to the buxzer and in corvecting his
response following a wrong choice. Following
this practice period the denionstration maze was
removed

During the experiment the buzzer was sounded
at S-sec. intervals, 10 that the time allowed for a
hoice at each point was relatively coastant for
all Ss. At the end of each trial, £ moved S
hand back to the starting position for the next
trial. The intertrial interval was sapproximatety
10 sec. 2nd each S was run to 8 criterion of two
succensive erroriess trials,

Ahter an interval of ome to several days fullow-
ing the maze learning, most of the Ss served in an
eyelid-cond*~joning experiment in which 50 con-
ditioning trials and 40 ecxtinction triale were
given, sccordiag t0 a procedure described by
Spence and Farber (8).

ResuLts axp Discussion

Siylus maze  performance.—The
means, medians, and SD's of the num-
ber of errars and the number of trisls
to the criterion of maze learning for

TABLE 1
Strius Maze Prarommaxcs or Amxious anp Nowanxiovs Ss
Errors Triale to Criterion
Group N

Mdn ! <D M ! Ydn ! n
Antious R REREE 1 8o ’ o
Nonanxious 40 13.720 1.$ 8.05 68 | 60 106
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COMPLEX LEARNING AND ANXIETY 122

the anxious and nonanxious Ss are
presented in Table 1.  These data in-
dicate that the nonanwious Ss were
superior to the anxious in terms of
both number of errors (t = 2.56,
» < .02) and number of triale to
the criterion of mastery (¢ = 2.03,
? < .05). Since the distributions for
both measures departid from normal-
ity, the differences between the groups
were also analyzed by means of a non-
parametric test of significance (4),
with similar results. In the case of
the error scores the x/o value was 3.07
(p =.002), and for the trials measures
x/o was 2.57 (p = 01).

These results are highly similar to
those obtained in the serial learning
situation previously studied by Taylor
and Spence (11) and are consonant
with the theoretical expectation that
nonanxious Ss would perform better
than anxious Ss in a complex leaming
situation.

A further implication of the present
theory was that the advantage of the
nonanxious over the anxious group
would be positively related to the level
of difficulty of the individual choice
points, on the assumption that relative
dificulty (number of errors) at a
choice point reflects the relative
strength of competing incorrect re-
sponse tendencies at that point.
Accordingly, the total number of
errors made by the two groups was
computed for each choice poiat.
These data ate presented in Tabie 2.
They indicate that, although the non-

acxions Ss were superior to the anxious
at every choice point but one, the
extent of this supericrity tended to
vary with the difficulty of the choice
point as determined by the perform-
ance of an unselected group (see Pro-
cedure), . The rank-order correlation
between the level of difficulty of a
choice point and the magnitude of
the difference between the number of
errors by the two groups at that point
was found to be .74, which for 9 df
yields p < .01. This result confirmed
a similar finding by Taylor and
Spence.

Since the difference between the two
groups tended to be greater at the
more difficult choice points than at
the less difficult ones, it follows that
an increase in difficulty impaired the
performances of the snxious Ss to a
greater extent than that of the non-
anxious Ss. Accordingiy, it woulsl be
expected that the difference between
the number of errors made at the diffi-
cult choice points and the number of
errors at the less difficult choice points
would be greater in the case of the
anxious group. The mean difference
between the number of errors made by
the anxious Ss at the five easiest choice
points—1, 2, 4, 6, 8—and the five
hardest choice points—3, 5, 7, 9, 10—
was 7.30, SD = 6.21. The corre-
spondiag mean difference for the non-
anyious Ss was 5.10, SD = 3.28. A
test of this difference yields a value of
1.96, which for 78 df is significant at

TABLE 2
Numsza or Exnoas aT Eacs Cwoxcx Pownr roa Axxtous axp Nowawxiovs Ss
- . e — ———3
Cholce Pulat
Groun F O
1 3 . s . ? s v "
Anxious 40 32 39 66 66 | 144} SO | 133 50 8 | 123
Nounanxious 40 2 2% 40 0 88 | 53 100 3 [1] 90
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123 1. ¥. FARBER AND KENNETH W. SPENCFE

< .03 on a single-tailed hypothesis.}
Thus, the results of this test also con-
form to theoretical expectation.

Although the nonauxious Ss were
relatively better than the anxious Ss
at the more difficult choice points than
at the easier ones, they nevertheless
made fewer errors, on the average,
even at the easiest choice points.  Un-
fortunately, it is not possible to specify
independently of Ss’ performance
whether or not there were competing
responses at these easy choice points.
Their case of learning indicate- that
little or no competition occurred. If
this were so, then as Taylor and
Spence have suggested in connection
with similar findicgs in their study,
such results are not entirely in accurd
with the theory.

Another possible interpretation of
these results in both experiments is
that the difference between the per-
formance of the anxicus and non-
anxious groups is due, not to a differ-
ence in their drive level, but rather to
a difference in their learning ability.
A test of this interpretation might be
made by analyzing the performance of
anxious and nonanxious Ss whose total
scores are identical, i.e, of Ss who
made exactly the same number of
errors. On the assumption that there
was no difference in the drive level of
these paired S, it follows that they
must aleo have been equated with
respect to learnirg ability, as their
performances were the same. Given
equal learning ability, the perform-
ance of the two groups should not be
expected to differ for the easy and
difficult choice points.

To satisfy the conditions of the pro-

¢ Akthough the variances of these two distri-
butions of difference scores were dissimilar,
Nortos (6) has recently shown that varisnce
differences of this do oot to any
appreciable degree affect the results of the ¢ test
of significance.

TABLE 3

Frnoes or 20 Pairs or Anxious anp Now-
anxious Ss ar Frve Most Dirviciny
AND Five Lxasy Dirmcury

Cuoicx Poiwrs

Least Difficult Most Dificult

Cholovre Choloss
Group

Y sD v D
Angzious 345 175 [ 1010 | 3.9
Nonanxious | 440 | 222 9.15 | 2.7

posed test of the foregoing interpre-
tation, anxious Ss were paired with
nonanxious Ss who made identical
tota! scores. The mean aumber of
errors for 20 pairs thus selected was
13.55, SD = 420. The means and
SD’s of the scores for the two matched
groups at the five most difficult and
at the five least difficult choice points
are presented in Table 3. It may be
seen from these results thet the
anxious Ss performed better at the
easier choice points and more poorly
at the more difficult choice points than
did the nonanxious Ss. The 1 for
matched groups between the two
means at the casier points was 1.84,
which for 19 df yields p < .05, by a
single-tailed test. {The test of the
difference between the means of the
two groups at the more difficult choice
points would, of course, yield identical
results in the opposite direction.)
‘These results indicate that these par-
ticular anxious and norn.snxious groups
differed with respect to some factor
other than learning ability alone.
They are consistent, instead, with the
view that they differed in drive level,
the difference sometimes leading to
superior performance by the former
group and sometimes to superior per-
formance by the latter group, depend-
ing on the difficulty of the choice
points,

-
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Comparison of stylus maze perform-
ance and eyelid conditioning.—In order
to compare the performance in maze
learning and in conditioning of those
Ss who served in both tasks, it was
necessary to transform the scores for
the two tasks into comparable units.
Accordingly, the stylus maze scores
(number correct) for the 26 anxious®
and 26 nonanzious Ss who served ir
both tasks were placed in a single
distribution and translated into nor-
malized values on a linear scale of 100
points with a mean of 50, in accord-
ance with a procedure suggested by
Guilford (1, pp. 247-250). The con-
ditioning scores (total number of con-
ditioned responses for 60 conditioning

TABLE ¢

Taansronuso Scouss or 26 Axxwous axp 26
Noxawxsous Ss ¢ Two Tasxs

et — —————
! Mare Learning Conditioning

Group :
M sD M so
Aazions 43.00 | 17.64 | S4.42 | 1615
Noaaazious | 5688 | 17.46 | 45.38 | 20.53

and 40 extinction trials) of these 52 Ss
were transformed in the same manner.

The means and SD's oi these trans-
formed scores for the anxious and
nonanxious Ss in the two tasks are
presented in Table 4. It may be seen
from these data that the very same
anxious Ss who were inferior to the
nonanxious Ss in mare performance

# The number of anxious S¢ who served in
both studies was 28. Of these, 11 were men and
17 were women. Simce there is cvidence (8)
that conditioning scores may be related to sex,
1t was considered desirable to keep the sex-ratio
constant in the anxious snd nonanzious grups.
The latter group consisted of 11 men and 1§
women. Accordingly, the data for two women
who had the lowest anziety scores in the anzious
group were omitted from the present analysis
Their inclusion would not have affected the
results.

124

TABLE 5

Anarvss or Vanance or Transrorueo
Sconzs or Awxious axp Nowanxious
Ss 1x Mazs Lzasxixc
axp ConpiTionxe

Sounrce df ms F

Between Sy

Between groups 1 150.24

Ervor (B) S0 317.74
Within Sa

Between tasks | 08

Groups X Tasks 1 |3404.09 | 9.54*

Error (W) 50 356.75

** Significant st 01 level of confidence.

were superior to that same nonanxious
group in conditioning.

An analysis of variance based on
these results is presented in Table 5.
This analysis indicates that only the
interaction between group and task
was significant, ie., the difference
between the performance of the anx-
ious and nonanzious Ss depended on
the task. No main effects were found,
of course. When the simple effects
were considered, the anxious Ss were
found to be inferior to the nonanxious
Ss in maze performance (p < .Ul,
F = 7.84, df = 1 and 50) and supe-
rior to the nonanxious group in condi-
tioning (p < 05, Fm 334 dfm1
and 50). The performance of the
anxious Ss was relatively better in
conditioning than in maze learning
(p < 03, F = 472, df = 1 and 50),
whereas the performance of the non-
anxious Ss, on the other hand, was
relatively better in maze learning than
in conditioning (p < .03, F = 482,
df = 1 and 50).¢

These results are clearly in accord
with the supposition that anxious and
nonanxious Ss differ in respect to drive

¢ All probability values in the analysis of these
simple effects were halved in accordance with a
single-taded hypothesis since the direction of the
difference conformed in each instance to theo-
retical expectation.
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fevel (D) rather than in any general
ability 1o learn.  Furthermore, they
support the view that no blanket
statement can be made concerning the
relation of motivation to the quality
of performance. Whether an increase
in motivazion (D) will benefit per-
furmance or impede it depends, to an
important extent, upon the nature of
the task involved.

SusMMARyY

The present study was concerned
with the performance of anxious and
aonanxious 5s on a stylus maze. It
was predicted that the total perform-
ance of the nonanxious group would be

superior to that of the anxious group.

in this relatively complex task. with
the extent of their superiority at cach
choice potet being a positive funstion
of its ditficulty.  In addition, a com-
Parison was made-of the scores of
anumber of these same anxinus and
noenanxious Ss in eyelid conditinniug,
a task v which the anxious group was
expected tn show superior perform-
ance,

Two groups of H) Ss (-uh whose
scores were rcspccmch within the
upper and lower 205 of scores on the
Taylor Anxiety Scale learned the
maze. Later, 26"Ss from cach group
served in the conditioning experiment.

‘I'he maze performance of the cnx-
ious Ss was signific mtly poorer than
that of the nonanxious Ss, with the
more difficult points of choice pro-
viding the greatest difference between
the two groups. In conditioning, how-
ever, the anxious Ss were superior to
the nonanxious.

On the basis of these results it was
concluded that the anxious and non-

KENNETH W. srfr:&'ca
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anxivus groups in. tlm study dn ered
with respect to dnw- levcl (D) rq}hgr 'y

upon pcrformance it a funcuo f ‘o
specific chavacteristics of thc gwcn
task. G

{Received September 10, 1952 convcrted
to early poblication Oc'ohcr !3 !952)
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